The new compounds Ln[M(OH) 6 
Introduction
In previous papers, we have reported structural and luminescent properties of lanthanide compounds formed with heteropolyanions with Anderson's structure: [TeMo 6 O 24 ] 6− and [IMo 6 O 24 ] 5− [1, 2] . It seems interesting to expand this study to compounds with such structure to reveal possible trends in luminescence properties in relation with the lanthanide-ion coordination. With this goal, europium and terbium compounds formed with [Cr(OH) 6 3− polyanions are interesting systems in which to study energy transfer (ET) between transition and lanthanide metals.
The ET process has now been being investigated for over half a century [4] [5] [6] . It occurs via exchange interaction or electric multipolar interaction, when the donor emission spectrum overlaps the acceptor absorption spectrum. One excellent example of ET between transition and lanthanide metals is provided by the system MnF 2 :Eu, where high efficiency of ET from Mn 2+ to Eu 3+ ions induces a bright Eu 3+ luminescence [7, 8] . The mechanism of ET between d and f ions is also used to enhance the emission of Nd 3+ ions in Y 3 Al 5 O 12 :Nd, Cr and Gd 3 Sc 2 Ga 3 O 12 :Nd, Cr laser crystals [9, 10] . However, studies of ET between d and f ions usually focus on the process from d ions to f ions; few data can be found in the literature for the opposite process, which of course is also very important. In addition, for pure compounds (especially pure molecular compounds) of transition and lanthanide metals, reports on ET are very limited. The aim of this paper is to study the ET from lanthanide ions (Eu 3+ and Tb 3+ ) to the transition metal ion (Cr 3+ ) and its dependence on concentration and sample temperature in compounds with heteropolyanions. To our best knowledge, it is the first report on the ET between d ions and f ions in this kind of system.
We present here an ET study involving europium and terbium compounds formed with [Al(OH) 6 Samples were placed in a circulating liquid-helium optical cryostat (Oxford International) with a temperature-regulated gas system allowing the temperature to be varied between 10 and 300 K. Excitation spectra were recorded using laser radiations from coumarin 480 and rhodamine 610 dyes pumped by the third and the second harmonics of YAG:Nd 3+ (λ = 1.06 µm, pulse duration 10 ns, with a repetition rate of 30 Hz) respectively. The emission spectra were recorded with a Jobin-Yvon HR-1000 monochromator equipped with a Hamamatsu R374 photomultiplier. The output was analysed by a Stanford SR-510 lock-in amplifier and stored in computer memories. The luminescent decay profiles were recorded with a Lecroy 9350M oscilloscope (500 MHz) interfaced with a computer. figure 1(a) ). The emission spectrum consists of several figure 1(a) ). Figure 1 shows three peaks for the transition 5 D 4 → 7 F 1 , which is consistent with the local C 1 symmetry of the Tb 3+ -ion environment in the crystal.
Results and discussion
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In polytungstate compounds, terbium luminescence was reported to be quenched via ET from Tb 3+ excited levels to the W 6+ grouping [12] . The W 6+ ions develop a strong short-range potential to attract electrons from their oxygen environment for reduction. The electron transfer populates the charge transfer state, W 6+ → W 5+ . The same factor leads to the quenching of Tb 3+ luminescence in iso-polymolybdate solutions, which was studied in [13] . However, when aluminium is added to the composition, the compound Tb[Al(OH) 6 2 O excited resonantly shows a pure exponential feature both at 12 K and at 300 K. Linear fitting of the decay profile (the solid curve in figure 1(b)) provides a lifetime equal to 0.392 ms for the 5 D 4 level at 12 K. At 300 K the value becomes 0.37 ms due to the increase in efficiency of the non-radiative transition. The emission spectrum presented in figure 2(b) is typical for Cr 3+ ions in octahedral field symmetry. The intense sharp peak at 689.06 nm is the well-known R line originating in the 2 E g → 4 A 2g transition; the weaker lines on the lower-energy side are the sidebands of the R line. Due to the low sample temperature (12 K), the population of the higher 2 E g sub-level cannot be achieved and only one R line appears in the spectrum. From the spectrum, we can also learn that 2 concentration results in weaker Eu 3+ luminescence and shorter lifetime. As expected, the temperature also affects the ET efficiency: the Eu 3+ luminescence becomes weak when temperature increases. In figure 6 , at 98 K, we can still notice a residue of Eu 3+ emission (denoted by an arrow), but at room temperature (RT), it is hard to distinguish it. The Cr 3+ ions show intense luminescence in Eu[Cr(OH) 6 Mo 6 O 18 ]·11H 2 O, and similarly to the Eu 3+ -ion behaviour, the emission spectrum changes markedly with temperature. At 12 K, the emission spectrum originates from the lowest excited-state level 2 E g and consists of R lines and their sidebands with the R1 line dominant. When the temperature is increased up to 98 K, the higher sub-level of 2 E g is more populated, leading to a more intense R2 line. At RT, the spectrum changes drastically: the R1 and R2 lines have comparable intensity and a new strong broad emission appears in the region of the R lines. This new broad band is attributed to the transition 4 figure 4(a) ) is obtained ( figure 7(b) ). The differences reside mainly in two aspects: 
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Conclusions
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